Assessing ethical and social issues of transtelephonic electrocardiography (TTEGG) in Chile
Evaluación de los aspectos éticos y sociales de la electrocardiografía transtelefónica (TTEGG) en Chile Avaliação das questões éticas e sociais da eletrocardiografia transtelefônica (TTEGG) 
Introduction
Between 2001 and 2005 a comprehensive health care reform was passed by the Chilean parliament, and subsequently implemented by the government. The main aim of the reform was to reduce the huge inequalities in healthcare provision that affected the low-income, high-risk segment of the Chilean population 1 . The targeted inequalities in the system affected both access to healthcare for those in equal need, and health outcomes (as measured by, for example, life expectancy) 2 . The reform attempted a withdrawal from the neoliberal account of access to healthcare, imposed in the 1980s, and led to a more egalitarian one through a set of laws addressing access and funding of healthcare. One of the challenges for the implementation of equal access to healthcare, however, was the intricate geography of the country, with unequal distribution of technologies and trained human resources. That was the case of the use of thrombolysis for acute myocardial infarction: access to this life-saving intervention required the interpretation of electrocardiograms by trained specialists, who were not available in a large part of the country, being an invaluable tool for determining the probable effectiveness of thrombolytic therapy 3 . Transtelephonic electrocardiography (TTECG) was considered an effective answer to this challenge, and a national center with trained specialists was created in order to receive and analyze the records sent from rural areas to allow early diagnosis and treatment of myocardial infarction. TTECG involves the direct transmission of a locally recorded conventional ECG by telephone, which is decoded to a standard ECG on a computer in a cardiac center, where immediate professional ECG evaluation and interpretation is available 4 . The ECG is sent by telephone to the analysis center located in Santiago (the main metropolitan area of Chile), together with information about the patient including age, sex, relevant past medical history and chief complaint. When deemed necessary, the physician in the rural area is contacted by telephone, from the national center, to obtain further data. Attending physicians in rural areas are qualified to perform thrombolysis for acute myocardial infarction, and they are responsible for the diagnosis and immediate management of patients suffering this condition.
As part of the healthcare package comprised in this reform, TTECG was guaranteed for all those patients in which myocardial ischemia was suspected. A timely diagnosis of myocardial infarction allowed, thus, the use of thrombolysis for those patients in whom the use of this intervention was deemed as appropriate part of their care 5 .
Since the implementation of TTECG as part of routine care of patients in Chile, irrespective of their location, 523,371 TTECGs have been transmitted and interpreted by the centralized team, identifying 3,656 patients for whom thrombolysis could be a feasible treatment. A formal assessment of the impact of the Chilean Health Reform on the management and mortality of patients suffering from myocardial infarction has yielded favorable results, showing a decrease in hospital mortality of patients receiving this diagnosis 6 . The same authors propose that the timely use of thrombolysis could be one of the reasons behind this decrease in mortality 6 , and TTECG could be a factor allowing an increase in the use of this intervention.
The evaluation of any technology using telemedicine, however, should go beyond mere assessment of technical results and impact on health outcomes. Telemedicine raises issues in several domains, including ethical, psychosocial, and legal. Most evaluations, however, have focused on medical, organizational and technical aspects concerning its implementation 7 , leaving aside a formal assessment of other equally relevant domains, such as data protection, confidentiality, acceptability and expectations of patients and healthcare providers involved in its administration. Effectiveness, safety, and data protection, thus, are only some of the aspects needing consideration, when judging the ethical appropriateness of healthcare innovations. Acceptability, expectations and the potential impact on the doctor-patient relationship should also be considered when evaluating the impact of new technologies using telemedicine; including the differences between the perception of the quality of the doctor-patient relationship and the relationship itself.
The aim of this study was to evaluate the acceptability and expectations of both patients and healthcare providers concerning data protection (confidentiality, privacy, and security), effectiveness and safety of TTEGG in the Chilean public sector.
Methods
A psychosocial survey was conducted, addressed to patients receiving a TTEGG and to those healthcare providers involved either in administering or interpreting it. A convenience sample was obtained from patients attending health care facilities in Rancagua, a city outside the main metropolitan area of Chile, in which there is no specialist available to interpret an electrocardiogram at the emergency department. Patients were selected from those attending the emergency department, seeking attention because of chest pain, to which a TTECG was administered. A convenience sample was obtained, also, from healthcare providers, comprising physicians, nurses and paramedics at the emergency room, and physicians and technicians working at the center of analysis located in the capital city of Chile, responsible for interpreting the electrocardiogram as a help to decision making at the point of care.
Two different questionnaires were applied to patients and healthcare providers. Both questionnaires were anonymous and self-administered. Patients as well as health care providers, were fully informed about the objectives of this study, and consented to participate to it.
The questionnaire applied to patients was composed of five closed-ended questions, concerning their level of understanding of the device, their expectations on safety, protection of privacy during the procedure and security of the data. The last question addressed their concern on how this telemedical approach could affect the quality of the doctor-patient relationship.
The questionnaire also included two openended questions: (1) "What did you feel when the TTECG was administered to you?", and (2) "What was your feeling when you knew that your personal data were going to be transmitted to a different location, and stored?".
On the other hand, the questionnaire administered to healthcare providers was composed of ten closed-ended items. The questions addressed their level of understanding of the device, their judgment on the easiness of use, accuracy and safety of the procedure, their expectations on the improvement of the healthcare provided by the use of TTECG and, finally, their judgment on how the use of this device could affect the doctorpatient relationship.
The responses to the closed-ended questions were tabulated, and analyzed using simple frequencies. The responses to the open-ended questions were analyzed using content analysis, in order to identify emerging themes, and then codified into relevant categories.
The Project was approved by the Ethics Research Committee of the Faculty of Philosophy and Humanities at the University of Chile.
Results
For this study, 14 patients and 32 healthcare providers were interviewed. Patients came from the Emergency Department of the Hospital Regional de Rancagua, which is the main public healthcare facility located in the city of Rancagua, about 100km south of Santiago. Healthcare providers included two physicians (Table 1) , four nurses and seven technicians at the emergency room, and 19 paramedics working at the analysis center located in Santiago, responsible for interpreting the electrocardiogram (as a help to decision making at the point of care). Patients answered the whole set of openended and closed-ended questions (Table 2) . Regarding the open-ended questions, when they were asked about how they felt when the TTECG was administered as part of their care, the most frequently emerging theme was that they felt scared or uneasy, mainly because of their emergency health situation. Only two patients reported that they felt confident. When questioned about what their feeling was when they knew that their personal data were going to be transmitted to a different location and stored, as part of the technique, most patients recognized being indifferent about this issue. Only three patients felt either uneasy or distrustful concerning the security of their personal data. Regarding the closedended questions, a fair number of patients (5/14) recognized being "hardly informed" on this technique, and 9 of them said they were "informed". However, a vast majority of them considered the use of this device "as safe or very safe" (13/14). Most patients (12/14) considered that their privacy "was protected or very protected" during the procedure, and most of them (11/14) were also confident regarding the confidentiality of the data flowing during the procedure. No patient considered that the quality of the doctor-patient relationship worsened during the procedure, and 8 out of 14 felt that this relationship, actually, improved.
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On the other hand, as regards healthcare providers, all of them answered the whole set of closed-ended questions (Table 3) . Most of them (27/32) recognized being either "informed or very informed" on the use of TTECG, and all of them considered the device either "easy or very easy" to use. Concerning their participation on registration and storage of obtained data, most of them (22/32) considered they were active or very active. Most healthcare providers (29/32) considered that the confidentiality of patients was "protected or very protected". A vast majority considered the device as safe or very safe (30/32). In the same way, most of them (20/32) declared having a high trust in the device, and all of them declared enough or significant confidence in the accuracy of the diagnosis sent as a response. A vast majority (27/32) considered that the quality of the healthcare they provide improved with the use of the device. Similarly, most of them (25/32) considered that patients benefited from this telemedical approach, and the same number considered that the doctor-patient relationship was improved.
Discussion
Chile is a country with a challenging geography, having some isolated regions where the provision of healthcare services in general and access to appropriate healthcare in terms of medical technologies and qualified human resources is difficult. As a result, the implementation of telemedicine devices turns out to be a useful tool to address these situations. This is why in the framework of the Chilean healthcare reform, devices such as the TTECG were implemented. As mentioned before, TTECG is a tool used to communicate primary health care centers in distant areas with one centralized facility with cardiologists in place who analyze the records received, thus allowing earlier diagnosis of acute myocardial infarction. Such early diagnosis should prompt faster thrombolysis or primary angioplasty. Furthermore, one of the most important features of TTECG in Chile is that it was used in emergency care, as it has been used in other countries 8, 9 .
Since the assessment of emerging health technologies must address also the context of its Table 2 Results for patients' survey (n = 14).
Questions
Answers Numbers C. Improved 8 Table 3 Results for healthcare providers' survey (n = 32). use, these issues are covered by several frameworks on psychosocial and ethical aspects of emerging health monitoring technologies 10, 11, 12 . Notably, within the last decade growing attention has been paid to ethical, psychosocial and patient-reported issues in health technology assessment in general 12 . The aim of this study was to focus on the ethical and social issues derived from the implementation of this technique. Our study explored the acceptance and expectations of patients and healthcare providers concerning two different aspects: a) the acceptance of the TTECG used in the public healthcare sector in Chile, especially regarding its effectiveness and safety; and b) data protection issues such as confidentiality, privacy and security, raised by the implementation of the TTEGG.
Conclusion
Although this study was limited to a small number of participants (patients and healthcare providers), a tendency to approval can be observed concerning the two different areas assessed: high level of acceptability concerning safety and security and high level of expectation was observed in both groups regarding the TTECG.
On the other hand, as the TTECG approach involved flow and storage of patients' data over the procedure, this study concluded for the first time, that the vast majority of participants considered both privacy and confidentiality of patients to be well protected.
Another important potential problem using a telemedical approach to health care delivery is that it might negatively affect the doctor-patient relationship. However, the present study shows that the use of this device, TTECG, does not affect the perception of the quality of the doctor-patient relationship. According to the opinion of healthcare providers, and the majority of the patients, this relationship has even improved as a result of this approach. However, it is important to consider that patients were receiving a life-saving intervention, and were in a vulnerable situation that might have impacted their perception of the TTECG. According to the results we considered that TTECG is a good example of a medical device oriented to support expert medical decisions in remote areas coming from specialized centers. 
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